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BIBLIO&RAPHY ON PISTON RINO LUBRICATION 



By Mayo D. Hersey 



INTRODUCTION 



In the course of an investigation of the lubrication, 
friction, and wear of aircraft engine piston rings conducted 
at the Kaseachusett B Institute of Technology under the spon- 
sorship of the National Advisory Committee for Aeronautics, a 
survey was made of technical information contained in the 
literature on this subject. Over 300 sources were reviewed 
and classified according to the type of Information presented. 

Since it is believed that the results of this survey 
will "bo of interest to tho laborat orie b and agencies who are 
currently engaged in research on aircraft piston rings, and 
to tho manufacturers of aircraft engines, this classified 
■bibliography has been prepared. 

References are arranged chronologically by years and 
alphabetically by authors in any one year, as indicated by 
identification symbols In left margin. Classification sym- 
bols A» B, 0 at the right designate, respectively, engine 
experiments, other experiments, and publications without n©w 
experimental data. For example, reports on wear testing of 
ring materials belong in class B, while review articles and 
textbooks are put in class C. 



1889 



89-D-l 



Denton, J. M.: On the I'rlctlon of Piston Pack- 
ing Rings in Steam Cylinders. Trans. A.S.M.E 
vol. 10, 1889, pp. 392-401. 
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1915 

13-.K-1 Karpenko, V, G-.: K Voprosu o TrenTi PorshuTa A 
(On the (Question of Piston Friction). 
Tomsk, Sl'birskoii tekhnologicheskoii 
Xnstitut. Iznestlia, vol, 29, sec. 1, ' 
no, 5t 1913, 80 pp. and plates. 

1915 

15-.F-1 riovers, A. E.: A Cylinder Friction and Luljrl- B 
oation Testing Apparatus. Froc. A.S.T.H., 
vol, 15, pt . 2, 1915, pp. 400-414. 

1920 

20- ir-l Hilson, T. 0.: Piston Rings. Trans. SAB, 0 

vol, 15.(11), 1920, pp. 605-638. 

1921 

21- G--1 Gibson, A, H.: Piston Temperatures in Aero A 

Engines. Eep . Ho. 13, Light Alloys Subcom- 
mittee, British A. 0 .A. , 1921, pp. 382-298. 

21- J-l James, V. S.; Elements of AutomoTDlle Fuel 0 

Economy. SAB Jour., vol. 8, June 1921,. 
pp. 543-562. 

1922 

22- J-l Jehle* and Jardine, F.: Aluminum Pistons. A 

Trans. SAE , vol, 17, pt . II, 1922, pp. 285- 
304. 

22-M-l Magee, J.: Piston Rings. Trans. SAE, vol. 17, 0 
pt. II, 1932, pp. 304-308. 

22-M-2 MoDewell* H. S.: Supplementary Report of Oil A 
Scraper Piston Rings. NACA TIT TSto. ISTo. 114, 
1922. 

22-M-3 McDewell, H. S.: Test of Oil Scraper Piston A 
Ring and Piston Pitted with Oil Drain Holes, 
KAOA TN Ko. 88, 1922. 
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22-R-l Ricardo, H. R.r Some Recent RsBearch Work on A 
the Internal Oombuetion Engine. The Auto- 
mohile Engineer, vol. 12, 1922, pp. 265- 
273, 299-306. 329-332. 

22- S-l Suhara, Toyotaro, and Sato, Naozo: On the ■ A 

Di atrihut i on and Variation of Temperature 
in the Cylinder and Piston of an Aircraft 
Engine. Rep. iro'. 5 (vol. I), Aero. Res. 
Inst., Tokyo Imperial Univ. , Dec. 1932, pp. 
137-170. 

1923 

33-J-l James, W. S,: Service Tests of Lubricants in 0 
Internal Comhustlon Engines. Bull. Am. 
Petroleum Inst., vol. 4, 1923, pp. 132-141, 

23- R-l Ricardo, H. R.: The internal Combustion En- A 

gine. Vol. 2. P. Van ITostrand Co., Inc. 
(London), 1923, ch. IX, figs. 89, 90, pp. 
214-238. 

19 24 

24- J-l Jardine, Frank; Scuffed Pistons Result from A 

Cold Jacket and Lack of Oil. Auto. Ind. , 
vol. 51, July 31, 1924, pp. 342-244. 

24- S-l Stanton, T. B.: Priction of Pistons and B 

Piston Rings. R. .& H. No. 931, British 
A.R.C., 19 24, 4 pp. and plates. 

1925 

25- M-l Mader, 0.: Welter entwicklung des Junkers- A 

Doppelkolhenmot or s (Further Development of 
the Junkers Double Piston Engine), Z.V.D.I., 
vol. 69, 1925, pp. 1S69-1378. 

25-M-2 Moss, H., and Stern, W. J.i The Mechanical A 
Efficiency of an Internal Combustion Engine. 
The Automobile Engineer, vol, 15, March 
1925, pp. 78-82. 
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19S6 

26-B-l Becker, A. B.: Surface Action and Plutd Film B 
Lu"bricat ion . Some Film Thickness Measure- 
ments. Ind. Bng. Chem. , vol. 18, 1926, 
pp. 471-477. 

26-B-2 Burkhardt, 0. M.; Causes of Wear and Oorro- A 
si on in Engines. SAB Jour., vol. 19, Dec. 
1926, pp. 657-682. 

26-B-l BlJihara, K. : Hesearches on Piston Rings. B 
Jour. Soc. Mech. Ung. (Japan), vol. 29, 
Sept. 1926, pp. 533-564. (Abs., Mech. Eng., 
vol. 49, Jan. 1927, pp. 57-58) 

26-B-2 lichellDerg, &.j tfber die Mittel zur kompres- A 
sorlosen Brennstoff einspritzung (Fuel Injec- 
tion without Compressors). Z.V.D.I., vol. 
70, 1926, pp. 1079-1089. - 

26-(7-l G-i'bson, A. Piston Temperatures and Heat A 

Flow in High-Speed Petrol Engines. Proc. 
Inst. Mech. Eng. (London), vol. 1, no. 2, 
Jan. 19 26, pp. 221-249, 

26-a-2 6-ilson, E. G.: Some Little Understood Factors B 
Affecting LulDrication. Ind. Eng. Ohea. , 
vol. 18, 1926, pp. 467-470. 

26-L-l Lehman, 0. H.: Die Abnut zung des G-usseisens 3 
hei G-leitender Reibung (Wear of Oast Iron 
with Sliding Friction). Slesserei Zeitung, 
vol. 23, 1926, pp. 597-600, 623-627, 654- 
656 . 

26-S-l Scott, P..L.; Diesel Engine Lubrication, 0 
Ind. Eng. Chem., vol. 18, May 1, 1926, pp. 
477-480. 

26-S-2 Sulzer, R.: Temperature Variation and Heat A 
Stresses in Diesel Engines. Engineering, 
vol. 121, 1926, pp. 447-450. 

26-W-l Woog, P,; Contribution a 1 ' etude du graissage 0 
(Contribution to the Study of Lubrication). 
Delagrave (Paris), 1926, 277 pp. 
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19 37 



27^K-1 Koch, E., and Sommer, P.; Neue Kol'beno'ber- 

flSchen (New Piston Surfaces). Jahr"b . 1927 
der deutschen Luf tf ahrt f or schung . R. 
OldenTaourg (Munich), pp. II 193 - H 197. 

87-K-2 K-Cthnel, R.: Die Abnut zung des Gusselsena 

und ihre Beziehung zum. Aufhau und zu den 
mechani schen Eigenschaf t en (Wear of Oast 
Iron as Belated to Structure and Mechani- 
cal Properties). (riesserei Zeitung, vol. 
24, 1927, pp. 533-541. 

27-L-l Lowry, E.' J.: Oast Iron in Its Relation to 
the Automotive Industry. Trans. SAE, 
vol. 22, 1927, pp. 210-226. 

27-S^l Sparrow, S. V., and Thorne, M, A.: Friction 
in Aviation Engines. UAOA Rep. No. 262, 
1927. 



1938 

28-.B-1 Bramherry, H. M.: Piston and Oil-Trapping 
Rings for Maintaining an Oil Seal. SAE 
Jour., vol. 23, Nov. 1928, pp. 495-498. 

28-M-l Moss, H.: Motoring Losses in Internal Com- 
"bustion Engines. R. & M, No. 1128, 
British A.R.C. , 1928. 

28- W-l Wlckenden, T. H.: Data on Machinahllity 

and Wear of Oast Iron. Trans. SAE, vol. 
23, 1928, pp. 181-189. 

1929 

39-B-l Boegenhold, A. L.; Wear Testing of Cast 

Iron. Proo. A.S.T.M., vol, 29, pt . II, 
1929, pp. 115-125, 166-169. 

29- E-l Ehihara, Keikiti: Researches on the Piston 

Ring. Sci. Papers, Inst. Phys. and Chem. 
Res. (Tokyo), vol. 10, no. 1S2, 1929, pp. 
107-185. (Also NAOA TM No. 1057, 1944) 



NACA TIT Ho. 956 



6 



29-F-l Joord, F. A.: The Lulirlcafcion of Aircraft 0 
Engines. Jour. E.A.S., vol. 33, 1929, pp. 
1089-1132. 

29-H-l Hoffman, A. H.: A Study of Engine Oil- A 
Filters. SAS Jour., 7ol. 25, no. 6, Bee. 

1929, pp. 625-629. 

29-K-l Eryopoulos, S.: Unter suchungen Ulier die A 
physikali sohen 6-rundlagen des Schmler- 
vorganger inslDe sondere im Explo si onaot or 
(Physical Basis of I»uhricatiou with Especial 
Beference to the Internal Comhustion Sngine) . 
Zeitschr. Tech. Phys., vol. 10 » 1929, pp. 2- 
18. 

29- 1T-.1 Nagel, A.: The Transfer of Heat in Reciprocat- A 

ing Engines. Engineering, vol. 127, 1929, 
pp. 59-60, 179-182, 279-282, 466-469, 626- 
630. 

1930 

30- A-l Alcock, J. 7.: Thermometry in Engine Research. A 

Aircraft Eng., vol, 2, no. 13, 1930, pp. 
57-60, 65. 

30-L-l Lee, W. : Lubrication of Aircraft Engines. C 
Aircraft Eng., vol. 2, no. 18, 1930, pp. 
212-213. 

30-M-l Mlchell, A. G. M.: Grankless Beclpr ooating G 
Machines. Trans. A.S.H.fi., vol. 52, 1930, 

APM 7, pp. 85-89. 

30-S-l Spazier, R.: Eesais de Resistance de la Fonte S 
a I'Usure (Tests on Wear Resistance of Cast 
Iron). First Communications, New Int. 
Assoc. Test. Mat., Group A^ 1930, pp, 64-73. 

30-T-l Thornycroft, 0,, and Barton, 0. E.: The Luhrl- A 
cation of Engines. Aircraft Eng., vol. 2, 

1930, pp. 36-39, 109».113. 

30-U-S Treiber, 0. D.: Light-Weight Diesel Engines. A 
SAB Jour., vol. 26, May 1930, pp. 580-583; 
discussion, pp. 583-586. 
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30-V-l Vogel, H.: Zur Frage der Flugmotorenschmier- C 
ung (On Aircraft Engine Lutrtcation) . 
Luftwacht, no. 2» 1930, pp. 87-89; Deutsche 
Motor-ZeitBclir . , no. 4, 1931, pp. 158, 160, 
162. 



1931 



31-B-l Bulkley, Ronald: Viscous yiow and Surface B 
Films. He a. Paper 264, Nat. Bur. of 
Standards, Jour. Has., vol. 6, 1931, 
pp. 89-112. 

31-F-l Fomin, W. F., and Kokoreff, A.: Researclies A 
on Friction in a Light Duty Sngine (In 
Russian). MOG-IZ, Moscow, 1931, p, 128. 

31-H-l Hillman, E. H,: Direct Measurements of Oil A 
Film Temperatures on Diesel Piston Rings. 
Diesel Power, vol. 9, 1931, pp. 226-227. 

31-.H-2 Hughes, Adrian, Jr.; Utilizing the Latent A 
Heat of Cooling Water. SAE Jour., vol. 
28, no. 1, Jan, 1931, pp. 66-73; discus- 
sion, pp. 73-76. (See p. 70.) 

31-K-l Zllngenstein, T.i The Wear and Surface Con- B 
dition of Cast Iron. The Metallurgist, 
Sept. 1931, pp. 132-134. (From Mitt. 
For schungsanstalt 6-utehof f nungs-Hatte - 
Konzern, April 1931, p. 80) 

31-L-l Lienhard: Le remontee d'huile dans les cylin- 0 
dres (Oil Pumping). Jour, Soc. Ing. de 
I'Auto., vol.' 4, April 1931, pp. 1346-1350. 

31-M-l Mahle, Ernst: Auswechselbare Zylinder Lauf- A 
huchsen (Remova'ble Cylinder Liners). 
Deutsche Mot or- Zeit schr . , vol. 8, no. 5, 
May 1931, pp. 166-180. 

31-M-2 Mougey, H. C; Oil Consumption as Affected A 
by Engine Characteristics. Trans. SAB, 
vol. 26, 1931, pp. 365-372. 

31-P-l Petre, A. P.t Leakage Tests of Piston-Rings. A 
SAB Jour., vol. 28, no. 6, June 1931, pp. 
685-686. 
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31-S-l Seguy, E.: Anomalies de f oncti onnement des 
TJistons et segments (Improper Functioning 
of Pistons and Piston Rings). Jour. Soc. 
Ing. de I'Autc, vol. 4, June 1931, pp. 
1418-.1428 , 



31-S-2 



Senceliaugh, C. Z.: Piston Packing Efficiency. 
Diesel Power, vol. 9, July 1931, pp. 371- 
372. 



31-S-3 Stern N.; Neue Tint er suchungen u^ber den _ B 

Sutegrad von Kol"benringen in Abhfingigkeit 
vom Her stellungsverf ahren , (Radial Pres- 
sure of Piston Rings). ATZ, vol. 34, no. 
4, 1931, p. 89, A"bs., The AutomolDile 
Engineer, vol. 28, 1938, pp. 27-28. 

31-T-l Taylor, P. B.: Increasing the Thrust Horse- 0 
power from Radial Aircooled Engines. 
Trans. SAB, vol. 26, 1931, pp. 531-541. 

31- Z-l Zimmerman, E.s Friction and Wear Tests on B 

Solid Dry Bodies. Metals and Alloys, vol. 
2, Feb. 1931, pp. 95-96. (Diss., Aachen, 
ahs. "by H. W. Slllett) . 

1932 

'32-B-l Boerlage, G. D., and (Jravesteyn, B, J. J.: A 
Cylinder Wear in Diesel Engines. British 
Mot or ship, vol. 13, Aug. 1932, pp. 171-173. 

32- M-l Kucklow, G. F.: Piston Temperatures in a A 

Solid-Injection Oil Engine. Proc. Inst. 
Mech. Eng. (London), vol. 123, July-Dec. 
1932, pp. 349-372. 

32-0-1 Ottaway, E. 0.: A Review of the Piston and A 
Cylinder Assemhly in Relation to Oil Oon- 
stimption. " Proc. Inst. Auto. Eng., vol. 26, 
1931-32, pp. 150-212. 

32-R-l Ricardo, H. R.: Some JTotes and Ohservations A 
on Petrol and Diesel Engines. Proc. Inst. 
Auto. Eng., vol. 27, 1932-33, pp. 434-476; 
discussion. Auto. Ind., vol. 69, no. 6, 
Aug. 5, 1933, pp. 153-154, 
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32-S-l Salzmann, I*.; WSrmefluss durch Kol'ben und A 
KolTjenringe im Dieselmotor (Heat Flow 
through. Piston and Rings in the Diesel 
Engine). Diss., Eidg. Tech. Hochschule, 
Zurich, 1932; A. &. G-ehruderi Leeman & Co. 
( Zur 1 ch ) , 98 pp , 

32- T-l Teetor, E. R., and Bramljerry, H. M.: Piston- 0 

Ring Progress. Trans. SAE, vol. 27, no. 2, 
1932, pp. 323-326. 

1933 

33- B-l Bulkley, Ronald, and Snyder, G. H. S.: Spread- B 

ing of Liquids on Solid Surfaces... Jour. 
Am. Chem. Soc, vol. 55, 1933, pp. 194-208. 

33-0-1 Olayden, A. L.: Factors in Engine Design Which 0 
Affect Oil Performance, A.S.T.M. Symposium 
on Motor Lubricants (Philadelphia), 1933, 
pp. 101--113. 

33-E-l Elektron Metall Co.: (Ring and Cylinder Wear). A 
Ahs., Auto. Ind.: Skirt Wear Not to Blame. 
Vol. 68, no. 3, April 1, 1933, pp. 407-408. 

33-(r-l G-arlook, E. A., and Ellis, Greer: The Effect A 
on Engine Performance of Change in Jacket- 
Water Outlet Temperature.. HAOA TN No. 476, 
1933. 

33-W-l Nutt, Arthur: . Aircraft Engine Lubrication. 0 
A.S.T.M. Symposium on Motor Lubricants 
(Philadelphia), 1933, pp. 114-121. 

33-S-l 




33-S-2 Sohnchen, Erich, and Piwowarsky, Bugen; B 
Einfluss der chemischen Zusammen set zung 
von Gusseisen auf seinen Ter schlei ss . 
(Influence of the Chemical Composition of 
Cast Iron on Wear). Archiv. fiSr D, Eisen- 
huttenwesen, vol. 7, 1933, pp. 371^373. 
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33-W-l Williams, 0. G-.: Sxperiments on Cylinder Wear. 

first Interim Report. Inst. Auto, Eng. 
Jour., June 1933; The Automobile Engineer, 
vol, 23, 1933, pp. 259-264. (See Collected 
Researches, 1940, pp. 34-47.) 

33- Y-l Young, H. J.: Piston Rings and Their Relation 

to Liner Wear. Inst. Marine Eng., vol. 44, 
uo. 12, 1933, 10 pp. Abs., Mech. Eng., 
vol. 56, 1934, pp. 103-104. 

1554 

34- B-l Baker, H. W.: The Operating Temperatures of 

Cast Iron and Aluminum Pistons in a 1S*> 
Inch Bore Oil Engine. Proo. Inst Mech. Eng. 
(London), vol. 127, ITov. 1934, pp. 217-243. 

34-B-2 Barton, 0. H., and Messrs. Ricardo and Co., 
Engineers, Ltd.: ^iie Effect of Benzol on 
Piston Ring Sticking. Shell Aviation ITews, 
no. 41, Nov. 1934, pp. 17-18. Eng. Res. 
No. 107. 

34-B-3 Bass, E. L.j Aero Engine Luhricat i on'. Shell 

Aviation Jlews, no. 41, Uov, 1934, pp. 14-15. 

34-B-4 Blache, H. H.: Main Factors in Modern Diesel 
Engine Construction. British Motorship, 
vol. 15, May 1934, pp. 52-55. 

34-G41 ffodron, W. G. Wear of Piston Rings and 

Liners Influenced hy Design of Rings. Proc. 
Eighth Oil Power Conf., Fenn. State Col. 
School of Eng. Tech. Bull. No. 20, 1934, 
pp. 53-70. 

34-L-l LeMesurier, L. J., and Stansfield, R.: Some 

Observations on Fuel for Heavy Oil Engines. 
Trans. Inst. Marine Eng. (London) , vol . 46, 
pt. 4, 1934, pp. 129-164, 51. 

34-L-2 Lichty, L. C., and Carson, G. B.: Engine fric- 
tion Analysis. SAB Preprint . (Chicago), Aug. 
' 28 - Sept. 4, 1934, 8 pp., figs. 
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34-M-l Mahle, Ernst; Heuerungen im Kolberi'bau (Piston A 
Developments). ATZ, vol. 37, 1934, pp, 
316-324. 

34-E-l EoTsertson, B, J., and Jord, A. E.: An Inves- A 
tigation of Piston Ring G-roove Pressures. 
Diesel Power, vol. 12, 1934, p. 546. 

34-T-l Talanoff, F. W.s LuTjrication of an Aviation 
Engine. (In Russian) Uat . Mil. Pu"bHc., 
Moscow, 1934, p. 214. 

34-T-2 Teetor, R. R.; Conformity of Cylinders, Pis^- 0 
tons, and Rings. SAE Preprint ,( Chicago) , 
1934. 

34- W-l Williams, 0. G.: Experiments on Cylinder Vear . A 

Second Interim Report. Inst. Auto. Eng. 
Jour., Aug. -Sept. 1934; Tiie Automobile 
Engineer, vol. 24, Oct. 1934, pp. 367-369. 
(See Collected Researches, 1940, pp. 48-66.) 

1955 

35- B-l Bastow, S. H., and Bowden, F . P.; Physical B 

Properties of Surfaces. II - Viscous Flow 
of Liquid ^ilms. The Range of Action of 
Surface forces. Proc. Roy. Soc. London, sor. 
A, vol. 151, 1935, pp. 220-233. 

35-C-l Connor, V.: Surface and Shape Characteris- 0 
tics of Cylinder Bores. Trans. SAS , vol. 
30, no. 3, March 1935, pp. 95-111. 

35-B-l Everett, H. A., and Stewart, F. Q.: Perform- A 
ance Tests of LuTjricating Oils in Automoliile 
Engines. Penn. State Col., Eng. Exp. Sta. , 
Bull. Ho. 44, 1935, 51 pp., charts. 

35-E-2 Bweis, M. : Reilsungs und Undichtigkeit sverluste B 
an Kolbenringen (Friction and Blow-By in 
Piston Rings). For schungshef t 371, VDI- 
Verlag (Berlin), 1935,- 23 pp. 

35-H-l Heron, S. D.; The Influence of Engine Oils on 0 
Air craft -^Engine Performanpe. Trans. SAB, 
vol. 30, June 1935, t>v . 201-205, 
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35-M-l Merrill, D. E., Moore, C. C, Jr., and Bray, A 
U, B.: Service Characteristics of Motor 
Oils as Related to Composition. Froc. Am. 
Petroleum Inst., vol, 16, M(ril), 1935, pp. 
143-161; Oil and Gas Jour., vol. 34 • no. 3, 
Junie 6, 1935, pp , 17-18. 

35-;P^l Pyles, H.: Diesel Lubrication. The Electric 0 
Jour,, vol. 33, 1935, pp. 191-194. 

35-R-l EoTjertson, B. D,; Factors Controlling the A 
Performance of Pistons and Piston-Rings. 
Trans, SAS, vol, 30, 1935, pp. 370-377. 

35- S-l Sparrow, S. V.: ProTslems in the Development A 

of a High-Speed .Engine . Trans, SAE,. vol. 
30, 1935, pp. 58-69. 

1936 

36- A-l Automotive Industries: Ringless Piston Avail- 0 

a"ble. Vol. 74, no. 21, May 33, 1936, p. 719. 

3 6-B-l Boerlage, &. D . , and Grave steyn, B. J. J.: A 
Cylinder, Wear in Diesel Engines. Trans, 
SAE, vol, 31, May 193 6, pp, 197-199, 

36-G-l Castleman, R. A., Jr.: A Hydr odynamioal Theory A 
of Piston Ring Luhri cati on , Physics, vol. 
7, 1936, pp, 364-367. 

Se-r-l Pairlie, M.j Laboratory Engine Testing of A 
Motor Luhricants. Oil and Gas Jour., vol. 
34, no. 44, March 1936, pp. 114-117, 119. 

36-H-l Haling, Otto: Pressure under Top Piston Ring C 
Ma^or Cause of Cylinder Wear. Auto. Ind., 
vol, 74, no. 10, March 7, 1936, p. 370. 

36-H-2 Hanft, Friedrich: Unt er suohung uber die Ah- A 
nutzuag an Kraf t f ahr aeugteilen (investiga- 
tions on the Wear of Automohile Farts). 
ATZ, vol, 39, 1936, pp. 9»19. 

36-H-3 Hawkes, C. J., and Hardy, G, P.{ Priction of B 
Piston Rings, Trans. E, Coast Inst, Eng. 

Shipbuilders, vol, 52, 1936, pp. 143-178, 
D 49^58. 
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36-1-1 Insley, RoTsert: Aircraft Engine Piston Ring 0 
and Cylinder Wear. Abs., SAE Jour,, vol. 
;^8, no. 2, Feb. 1936, p. 36, 

36-K-l Kehl, B., and Sie"bel, E.: (The Wear of Metals B 
under Sliding Friction). Archir. f. d. 
Ei senhutt enwe sen , ' vol . 9, May 1936, pp. 
563-570. ATjs., The Metallurgist, Oct. 30, 
1936, pp. 164-165; Metal Progress, vol. 31, 
Jan. 1937, p. 41. 

36-L-l Larson, 0. M. , Ainsley, W. (J. , and Fairlie, M.; A 
Cylinder Wear and Piston-Ring Sticking Ten- 
dencies of Automobile, Bus, and Aircraft 
Engines, SAE Preprint, Jan. 1936. Abs., 
SAE Jour., vol. 38, Feb. 1936, p. 36; Oil 
and (r&e Jour., vol. 34, Feb. 13, 1936, 
pp. S4-25. 

36-M-l Moore, Charles S., and Collins, John H., Jr.: A 
Friction of Compression-Ignition Engines. 
KAOA TH No. 577, 1936. 

36-F-l Planiol, Andre: Les Pertes par Frottement A 
dans les Moteurs (Friction Losses in En- 
gines). Jour. Soc. Ing. de I'Auto,, tome 
9, June 1936, pp. 198-210. 

36-S-l Sparrow, S. W., and Scherger, T, A.: Cylin- A 
der Wear, Where and Why. Trans. SAB, vol. 
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